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Introduction.
The polymorphism of the organization of amphiphilic molecules such as soaps, detergents or lipids, in presence of water, is now well described [1] . In the concentrated range of the phase diagrams the molecules can build structures which are periodic along one, two or three dimensions [2] . In this Letter, we shall focus our attention on the 2D and ID ordered phases of the ternary system sodium decyl sulfate (SdS)/1-deca.nol/water at 23 ~C and the transformations from one into the other. It can be seen in the phase diagram of this system [3] that the replacement of SdS by decanol in the binary SdS/water hexagonal phase induces the sequence of phase transformations shown in figure 1 . In this sequence the 2D hexagonal phase (HJ, where the molecules aggregate into infinite cylinders with circular section, transforms into a 2D rectangular phase (R~), where the molecules build infinite cylinders with non-circular section (infinite ribbons), then into a ID lamellar phase (Lex)' where the molecules are arranged in infinite lamellae. Thus, (+) Laboratoire associe au CNRS (LA no 2). [1, 4] . The structure of the phase was obtained by X-ray diffraction. The X-ray powder patterns show a set of five narrow Bragg reflexions in the small angle region which were indexed according to a bidimensional rectangular lattice of space group pgg. This implies that the 2D lattice with rectangular unit cell contains two cylindrical aggregates per unit cell whose cross section in the plane of the unit cell is not circular, the aggregates being depicted as infinite ribbons. The parameters of the rectangular unit cell are : a = 38 A and b = 106 A ; the dimensions of the ribbon cross section, thickness -19 A and width", 52 A, were estimated following a procedure already described in reference [3] . 3 . Neutron scattering [5] . Coherent [5] .
For these experiments we prepared samples of the rectangular phase with the same molar composition but different states of deuteration. They were made either of protonated SdS and decanol or of protonated SdS and perdeuterated decanol in the above mixture of light and heavy water. We controlled by X-ray scattering measurements that the structure and structural parameters of the samples are independent of the percentages of deuterated molecules. The spectra were obtained with spectrometer D1B of Institut Laue-Langevin (Grenoble). The spectrometer was equipped with a linear multidetector and we worked in the following q range, 0.05 Å -1 to 1 A-1. The polycrystalline samples were contained in quartz cells 1 mm thick mounted in a thermostated sample holder; the experiments were carried out at 23 ~C. The data were normalized for unit incident beam flux. The spectra were corrected for background, absorption and detector efficiency. The width of the Bragg peaks is due to the instrumental resolution which also accounts for the fact that the higher orders, with low signal to noise ratio, are not always observed in these experiments. 4 . Experimental results and discussion. The spectrum obtained with aggregates containing protonated SdS and decanol is shown in figure 2a ; the spectrum obtained with aggregates containing protonated SdS and perdeuterated decanol is shown in figure 2b . Both spectra show three Bragg reflexions corresponding to the three first orders of the X-ray spectrum. If we compare the intensities of the orders of spectrum 2a (sample with fully protonated aggregates) with those of the corresponding orders of spectrum 2b (sample with partially deuterated aggregates) we observe that the first orders are in the ratio 1.1, the second orders in the ratio 2.4 and the third ones in the ratio 0.8. The two spectra are therefore not similar and following the discussion in the preceding section, the form factor of the partially deuterated aggregate is different from that of the fully protonated one. We can therefore conclude that the distribution of the molecules within the aggregates is inhomogeneous. Another evidence for this conclusion is the fact that the intensities of the first orders are nearly equal. Indeed, in a more quantitative manner, if the molecules were uniformly distributed, the scattering length density of the aggregate with deuterated decanol would also be uniform The next step would consist in determining which molecule, SdS or decanol is preferentially located in the flattened parts of the aggregates. The analysis of the contrast variation study which would provide this kind of information requires the development of a model which is in progress. Nevertheless, going back to the sequence sketched in figure 1 where it appears that the addition of decanol lowers the mean interfacial curvature, we may infer that decanol molecules should preferentially be located in the flattened core of the ribbons and, consequently, that the concentration of SdS should be higher along their edges [6] .
Finally, if the segregation we observed is to be ascribed to the different nature of the polar heads of amphiphiles which have the same chain length, it is interesting to notice that a similar effect may also be observed when amphiphiles with the same polar head but different chain lengths are mixed together [7] .
Conclusion.
A mesophase of the SdS/1-decanol/water system has been studied. The symmetry of the phase is rectangular, its aggregates are infinite rods with non circular section, i.e. the curvature of the amphiphile-water interface is inhomogeneous. Our Let us now consider the packing of the aggregates, or interaggregates properties. This packing is governed by the interaction between the aggregates which contains a repulsive electrostatic term. The section of the aggregate being anisotropic the electric potential has a quadrupolar component and the non uniform distribution of the amphiphilic molecules, which induces an inhomogeneous surface charge density, certainly contributes to its magnitude. This might account for the transformation of the pgg rectangular phase into the cmm phase described in [3] , as the decanol concentration decreases.
